A BACKLIGHT SOURCE DEVICE 
BACKGROUND OF THE INVENTION 



1. Field of the Invention 

The present invention relates to a backlight source device suitable 
for a LCD, a display screen, a backlight plate ef "slice; a broadcast plate, 
and other equipment ^^i^^y a backlight source device. 

2. Description of the Prior Art 

The light guiding plate 1 of a prior art backlight source device is 
disclosed in Figs. 1 and 2. The pattern for guiding lateral light source 1 1 
is a plurality of trenches arranged in parallel formed by printing, or 
diffusing units formed by convex strips, or point matrix, or a plurality of 
trenches arranged in parallel with equal space and equal depth for 
diffusing and reflecting a lateral light source 1 1 . The areas of all parts of 
the light guiding surface 12 thereof are identical, and therefore, each part 
has identical illumination. 

However, the light from the front surface of the light guiding plate 1 
of the prior art backlight source device is not often used. Since the areas 
of all parts of the light guiding surface are identical, and therefore, each 
part has identical illumination. In general, the central portion of the lateral 




light source 1 1 has ^illumination stronger than that of the two sides 
thereof. Thus, the prior art light diffusng trenches with equal depths, 
height and arranged in parallel will induce a non-uniform light distribution 
of the prior art light guiding plate 1 . Namely, the portion near the central 
5 portion of the lateral light source 1 1 has stronger illumination, while the 
jfr two sides of the lateral light source hav^^^^illumination. Thus, "light 
regions" and "dark regions" are formed. This is not an ideaj^pfe^ 
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SUMMARY OF THE INVENTION 

Accordingly, the object of the present invention is to provide a 
10 backlight source device, by which the light reflected on the diffusing units 
by the lateral light source becomes more uniform. 

Another object of the present invention is to provide a backlight 
source device, by which, the light regions and dark regions of a backlight 
source device are avoided. 

15 A further object of the present invention is to provide a backlight 

source device, by which a plurality of light guiding surfaces of the 
V backlight source device can be formed by a ^implc sfr design. Thereby, 
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different illuminations of emitted light are easily formed and the 
illumination thereof is improved greatly. 

In order to achieve the aforementioned objects, a backlight source 
device of the present invention comprises a transparent light guiding plate; 
5 a diffusing piece on the transparent light guiding plate; a reflecting piece 
below the transparent light guiding plate; and a lateral light source. A 
plurality of diffusing units are installed on either front surface or rear 



surface of the transparent light guiding plate, the diffusing units have 
respective light guiding surfaces of different areas which are extendedly 
10 and continuously arranged. 

In the present invention, the transparent light guiding plate can be 
formed by injecting, thermal pressing, extrusion, molding, etc. The 
diffusing units thereon can be formed by cutting, discharging, etching, 
laser cutting, etc. The diffusing unit has a convex shape or a concave 
15 shape. The lateral cross section of the diffusing unit has a V shape, a U 
shape, or other equivalent shape, and may be distributed with equal or 
unequal distance. The light guiding surfaces of the diffusing units have an 
equal or unequal elevations. Preferably, the elevations of different light 
guiding surfaces are incremented with the distance increase to the lateral 
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light source. The projecting area of the diffusing unit on the transparent 
light guiding plate is incremented with th e- 4ncroaoo of distance with 1 the 
lateral light source. The thickness of the transparent light guiding plate 
may be identical or increased inversely proportional to the distance to the 
lateral light source for reducing the light energy loss or the weight and 
volume. The thickness of both sides of the transparent light guiding plate 
may be identical or increased with the distance to the middle thereof. As a 
consequence, when the transparent light guiding plate are finished in a 
specific depth, different projecting areas of the light guiding surfaces are 
extendedly arranged. 

The light guiding surface is in parallel to said lateral light source or 
has an angle with the lateral light source. Even two sets of diffusing units 
are alternatively arranged with different angles and crossed over with each 
other to form a more uniform backlight effect. The areas of the light 
guiding surfaces increase with the distances to the middle of the light 
guiding plate. Thus, different areas of the light guiding surfaces are 
extendedly formed. The lateral light source may be a linear light source or 
a plurality of light sources arranged in one row. 

The present invention will be better understood and its numerous 
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objects and advantages will become apparent to those skilled in the art by 
referencing to the following drawings in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an upper view of a prior art backlight source device. 

Fig. 2 is a cross sectional view along the line 2 —2 of Fig. 1 . 

Fig. 3 is a perspective view of the embodiment of backlight source 
device according to the present invention. 

Fig. 4 is a cross sectional view along the line 4 — 4 of Fig. 3. 

Figs. 5 and 6 are two lateral schematic views showing two different 
embodiments of the backlight source devices of the present invention. 

Figs. 7-12 are perspective views of several different embodiments of 
the backlight source devices according to the present invention. 

Fig. 13 is an upper view of another embodiment of the backlight 
source device according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Some embodiments of the present invention are described in the 
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With reference to Fig. 3 — 6, the backlight source device of the present 
invention primarily comprises a transparent light guiding plate 2, a 
diffusing piece 3, a reflecting piece 4 (as the dashed line shown in Fig. 4) 
and a lateral light source 5. A plurality of diffusing units 21 are installed 
on the rear surface of the transparent light guiding plate 2 (shown in Figs. 
3, 5 and 6). The diffusing units 21 are spaced with an equal distance and 
have respective light guiding surfaces 22 of different areas (the detail is 
shown in Fig. 4). The diffusing piece 3 and the reflecting piece 4 are 
installed above and below the transparent light guiding plate 2 and the 
lateral light source is a linear light source. The area of each light guiding 
surface 22 is shown in Figs. 3 or 4, namely, the middle of the transparent 
light guiding plate 2 serves as base and it is enlarged toward the two sides. 
The larger the diffusing area, the better the light diffusing effect for 
compensation the weak light region on the two sides. Fig. 5 shows that 
the diffusing unit 21 far away from the lateral light source has a large 
diffusing area and has a preferred diffusing effect so as to compensate the 
weak light region in the farther place. The diffusing units 21 on the front 
or rear surfaces of the transparent light guiding plate 2 have a convex 
(Fig.6) or a concave (Figs. 3 and 5) shapes. The elevation of the light 
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guiding surface 22 is increased with the distance to the lateral light source 
5. 

The diffusing units 21 on the Figs. 3, 5, and 6 have a V shape lateral 
cross section. In Figs. 3, 5, 6, 7, 8, 9, it is appreciated that the thickness of 
the transparent light guiding plate 2 is increased inversely proportional to 
the distance to the lateral light source 5 for reducing the light energy loss 
or the weight and volume thereof. Figs. 10, 11, 12 show that the thickness 
from the front side to rear side of the transparent light guiding plate 2 is 
identical. Figs. 8, 9, 11, 12 show the thickness of the transparent light 
guiding plate 2, wherein the two transverse sides have thickness wider 
than that in middle. 

Fig. 3 shows that the light guiding surface 22 is in parallel with the 
lateral light source 5. Fig. 13 shows that the light guiding surface 22 has 
an angle with the lateral light source. Clearly, in Fig. 13, two sets of 
diffusing units are alternatively arranged with different angles and crossed 
over with each other to form a more uniform backlight effect. 

As a result, the present invention has the following advantages: 





1. The illumination of reflecting light in the front surface is enhanced, 
the loss is reduced and the average illumination of the backlight 
source device is improved. 

2. The dark and light regions of the backlight source device are 
disappeared so that the backlight area is more uniform. 

3. The backlight source device of the present invention is easily 
fabricated. 

Although the present invention has been described using specified 
embodiment, the examples are meant to be illustrative and not restrictive. 
It is clear that many other variations would be possible without departing 
from the basic approach, demonstrated in the present invention. Therefore, 
all such variations are intended to be embraced within the scope of the 
invention as defined in the appended claims. 
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